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PREFACE 


The  develcpgasnt  of  the  DoiteLL  Ligaid  Ration  (DER)  was  initiated  fay  a 
requirement  frcn  the  U.S.  Amy's  Office  of  the  Surgeon  General  (OTSG)  with 
U.S.  Air  Faroe  and  U.S.  Navy  ooeponsorship.  The  Department  of  Veteran's 
Affairs  also  plans  to  use  the  DER.  Thirty  food  oooponents  and  six  flavors 
of  faetwaen  meal  dairyshakes  have  been  developed.  The  I3ER  has  a  three  year 
dielf  life  at  80^  and  has  undergone  producibility  testing,  user 
testing,  and  consumer  aooeptability  testing.  The  I2ER  was  transferred  to 
the  Defense  Personnel  Sipport  Oenter  (ESRC)  in  October  1992  for 
procurement  fay  the  Armed  Fcaoes. 

The  author  would  like  to  give  e^iecial  thanks  to  Ms.  Susan  Erlcikson 
and  Ms.  carol  Shaw,  Food  Technology  Division  (FED) ,  Food  Digineering 
Oirectorate  (EBD) ,  U.S.  Amy  Nati^  Research,  Development  and  Engineering 
Oenter  (Natick)  for  their  continuous  guidance  and  technical  esgiertise.  In 
eddition,  mary  thaiiks  are  given  to  all  past  and  present  mesEbers  of  the 
D^oyafale  Mescal  Systems  (CEEMEDS) ,  Joint  Working  Group,  Falls  Church, 
Virginia,  for  their  ocxperaUon  and  artfausiastic  sippmrt  of  this  project. 
Acknowledgment  is  given  to  personnel  from  the  Subsistaioe  Protection 
Branch,  FID,  FED,  Natick,  for  their  c:ontributions  in  the  area  of  packaging 
development  and  scpport  of  the  E3ER.  The  author  would  edso  like  to  thahk 
E2r.  Simone  O.  Adams  and  cxMorkers  of  the  Soldier  Science  Directorate, 
Naticdc,  for  their  outstanding  efforts  in  field  testing  the  DER.  As  well, 
the  author  thanks  the  many  food  technologists,  hospital  dietitians,  and 
patiaits  vhose  technical  oonments  have  greatly  helped  to  inprove  this 
ration. 
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THE  EEVEIDEMEMT  OF  TSfE  DENIAL  LIQUID  RATICN 


StlBODUCTION 


Baciwraina 

A  reqairenent  was  sidauitted  to  the  U.S.  Amy  Natick  Researcii, 
Dsvelqpniait  and  Engineering  Oaiber  (Natick)  by  the  Any  Office  of  The 
Surgecn  General  (orSG)  in  fY86  to  develop  a  ration  for  military  personnel 
who  are  laiable  to  eat  solid  food.  The  OTSG  requirement  stated,  "These 
items  must  taste  like  oopponents  of  a  normal  meal,  be  easy  to  prepare,  be 
shelf  stedale  (three  years  at  80^) ,  ijsable  by  patients  in  and  out  of 
ho^ital  situations,  have  acceptable  sensory  characteristics,  and  fulfill 
the  patients'  nutritional  requirements." 

The  chronology  of  the  Dmital  Liquid  Ration  (DLR) ,  project  AAfN  88-5, 
is  as  follows: 

a.  1  October  1985  -  U.S.  Any  (OESG)  submitted  a  requirement  to 
Ib±ick  for  the  "Liquid  Ration-Ho^ital",  project  A  88-5. 

b.  6  Fdscuary  1987  -  Air  Force  recpested  cosponsorship.  Project 
became  AAF  88-5. 

c.  31  July  1987  -  Navy  requested  cosponsorship.  Project  became 
AMN  88-5. 

d.  11  April  1988  -  Liquid  Ration^io^ital,  prefect  AAFN  88-5, 
renamed  Dental  Liquid  Ration,  project  AAIN  88-5,  on  the 
reoonmendation  of  Oolonel  Croiin  (Retired) ,  Chief,  Dietitian 
Section,  Any  Medical  Specialist  C3orps,  in  order  to  more 
specifically  identify  the  product. 

RecMirements 

The  following  objectives  were  estchlidhed  in  order  to  meet  the 
requirements  of  p^ect  AAEN  88-5,  as  stated  by  the  Any  OfISG: 

(a)  The  new  ration  will  consist  of  a  variety  of  menu  items  to 
sipport  five  days  of  meal  requirements  with  three  meals  per  day. 

Breakfast  oopponents  shall  at  a  minitiiiin  provide  an  entree  and  a  cereal. 
Dinner  and  supper  oopponents  shedl  at  a  minimum  provide  cream  sotp, 
entree,  starch,  vegetable  and  a  dessert.  There  will  be  no  repetition  of 
entrees,  soeps  or  dessert  items  within  the  five  day  menu.  A  between  meal 
milkahedoe  type  nutritional  supplement  will  aUso  be  provided  in  at  least 
12  different  flavors. 

(b)  The  products  will  be  dehydrated  and  easily  reconstituted  with 
water  at  a  tepperature  epproprlate  to  the  product  (i.e. ,  beef  and 
gravy— hot;  milkshaloe,  pudding— cold) . 
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(c)  Ihe  products  will  serve  a  du£d  purpose  £c»:  pureecVdental  soft 
diet  requlxenents  and  dental  liquid  diet  requirements.  Ihis  will 
necessitate  product  reconstitution  with  differait  quantities  of  water. 

The  nwv^Tiiim  reconstituted  portion  size  of  individual  meed  con|X3nents  will 
be  eight  ounces  (240cc) . 

(d)  The  ddiydrated  products  will  be  shelf  stable  with  a  minumim 
shelf  life  of  three  years. 

(e)  The  products  will  be  pacikaged  in  individual  serving  packages. 
Individiial  meal  oonponents  will  be  oonbined  and  pacikaged  into  a  oon(>lete 
meal.  Reconstitution  instructions  will  be  printkl  on  each  padkage. 

(f)  The  products  will  be  formulated  to  provide  adequate  nutrition 
and  acceptability  without  solid  food  sipplemmttation.  Meal  oonponents 
shall  provide  on  average  a  minimum  of  2500  kilocalories  (Kcals)  «hen 
reconstituted  with  water  and  meet  at  least  80  percent  of  the  Reccninended 
Deiily  Allowance  for  males  between  the  ages  of  19  to  51. 

(g)  The  new  menu  items,  in  addition  to  12  flavors  of  nutritional 
sipplement  will  include  6  entrees,  6  vegetables,  6  starches,  6  desserts 
and  10  cream  socps.  These  items  will  supplement  the  four  breakfast, 
entree,  vegetable,  starch  and  dessert  items  previously  developed. 
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Initial  research  was  done  to  develcp  modified  or  restricted  diets 
for  the  new  oook-freeze  system  at  the  Walter  Reed  Army  Medical  CSenter. 
Among  the  specicd  diets  to  be  developed  were  the  dental  liquids.  Ihe 
dent2d  liquid  represented  a  totally  new  oonoept  in  the  feeding  of  patients 
vho  could  not  swidlcw  solid  food.  The  meals  were  made  with  sufficient 
water  and  oaiminuted  to  make  them  sippable  throu^  a  straw,  then  seasoned 
e^prcpriately  for  the  diluted  state.  Meeds  were  thai  &ozen,  later  to  be 
theMed  and  r^ieated  for  ocnsunpticn.  Entree  items  prepeued  in  this  way 
initially  eadiibited  a  problem  because  of  the  gritty,  grainy  texture. 
Hcwever,  utilizing  &eeze-di^]ydrated  meat  in  place  of  regular  meat 
produoed  a  smooth  llqjid  drii^,  vhich  was  also  high  in  protein.  This 
process  was  a  major  breakthrou^  in  obtedning  a  dilxited  product  with  an 
acceptable  mouthfeel  which  teisted  like  a  normed  conponmit  of  a  meal,  and 
not  like  the  watered-dcwn  version  typiced  of  most  ho^it£d  diets. 

Even  though  utilizing  ^neeze-d^iydrated  meat  was  a  big  improvement 
over  normal  dental  liquid  diets,  several  deficiencies  still  existed. 
Because  of  the  difficulty  in  obtaining  small  quantities  of  the 
jbneeze-didiydrated  meat  ocnponmit,  the  unaveiilability  of  this  product  to 
the  outpatient,  the  uniqueness  of  the  cook-freeze  system,  and  the  numerous 
small  hospitals  vho  did  not  have  a  oook-fineeze  system,  a  new  processing 
technology  for  these  products  had  to  be  developed. 

Natick  developed  a  method  to  d^iydrate  an  entire  cooponmit  of  a 
meal.  In  essence,  it  involved  {meparing  and  oonminuting  the  dental  liquid 
and  subsequently  freeze  dehydrating  the  entire  product. 

The  resulting  dry  meed  cenponents  were  reconstituted  by  placing  them 
in  a  blender,  adding  1  cup  of  either  hot  or  cold  water,  as  appropriate, 
and  blending  for  30  seocmids.  These  components  offered  the  following 
advantages:  they  needed  no  refrigeration  for  storsige,  were  easier  to 
prepare,  allowed  increased  variety,  and  offered  a  smooth  consistency  with 
no  grittiness. 

Evmi  thou^  freeze-ddiydrating  the  entire  meal  component  was  very 
successful,  there  were  semie  dravbacks  associated  with  this  technology. 
First,  there  was  not  a  wide  industrial  base  to  manufacture  dental  liquids 
in  this  manner.  Therefore,  it  would  increase  costs  and  would  also 
jeopardize  the  need  for  quick  rei^xxise  during  mobilization  of  units. 

Thus,  the  develcpDoent  of  the  DIR,  utilizing  dry  blend  technology,  was 
undextaken  to  develop  a  less  costly,  more  ocemercially  producible 
product.  The  dry  blending  technology  used  ingredients  already 
commercially  dehydrated.  Therefore,  the  producer  needs  only  to  blend 
these  dry  ingredients  together  for  the  desired  meal  component. 

When  research  first  began  on  the  dry-blending  technology,  a  market 
survey  of  ccmmercicilly  available  freeze-dehydrated  ingredients  was 
conducted.  Because  of  the  great  nunber  of  dryHslended  items  such  as  soips 
and  satxes  on  the  market,  there  were  mary  hi^  quality,  ocminercial 
ingredients  available,  ^ray-dried  meat  powders  worked  very  well  in 
products.  Hewever,  it  was  determined  that  freeze  dried  vegetable  powders 
provided  better  prcxiuct  flavor  characteristics  than  did  the  i^ray-drled 
vegetable  powders. 
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Existing  dry  meed  Items,  such  as  dry  oereals,  and  dehydrated  military 
ration  items,  such  as  long  Rsoige  Patrol  entrees,  that  could  be  pulverized 
into  powders  and  diluted  i^th  water  were  researched  as  potential  dental 
liquid  ocB|)onents  with  no  modification  to  their  existing  fomulas. 

Hie  military  ration  cxxtpcnmits  were  less  premising  than  arigin^dly 
anticipated  due  to  textural  and  flavor  problems  that  oexurred  \ihen  these 
items  were  powdered  and  liquefied. 

Dry  oereals  (e.g. ,  Special  K  ,  cxanflakes)  caused  grittiness  and 
separated  out  vhen  ground  into  a  powder  and  reconstituted.  To  remedy  this 
problem,  hot  csereals  (e.g.,  grits,  oatmeal,  farina)  were  c»c)ked, 
freeze-dried,  and  ground  into  pcMders.  The  hot  oereals  were  then  (xnbined 
with  creaming  agents,  aneVor  fruit  powders  to  produce  a  cereal  with 
aoo^itable  texture  and  flavor.  The  products  can  be  rendered  by  hand  into 
solt^on  using  specialized  water-dispersible  ingredients  (e.g. ,  creaming 
agaits  and  starches) . 

Because  of  the  difficulty  in  cieveloping  such  a  wicle  variety  of 
products,  as  well  as  the  ameunt  of  liquid  a  patient  can  oensume  at  one 
meal,  the  origiial  requirement  to  include  cream  soups  in  the  five-day  menu 
was  eliminated. 

More  than  100  products  far  the  five-day  menu  were  developed.  A 
technical  panel  exmprised  of  food  technologists  trained  for  familiarity 
with  dental  licjuids,  their  proposed  uses,  and  ctesired  characteristics 
(easy  to  pull  threu^  a  straw,  grittiness,  and  flavor  attributes) 
eveduated  the  items.  The  50  highest  rated  items  were  selected. 

Simultaneously,  12  flavors  of  between  meal  dairyshake  type 
nutritional  sc^lements  were  developed  using  dry  blend  technology. 
Dairyshake  acxeptability  scores  &om  cxnsumer  panels  ranged  frem  6.9  to 
7.5  CXI  a  9  point  hedonic  scale  (1,  dislike  extremely;  5,  neither  like  or 
dislike;  9,  like  extremely) .  At  this  time  a  decision  was  made  by  members 
of  the  Deployable  Medical  Systems  (DEEMED6) ,  Joint  Moiddng  Group  to 
cieczease  the  nunber  of  between  meal  milkshate  type  si^iplements  from  12 
flavors  to  6.  The  follcwing  flavors  were  chosen  based  on  acxxptability 
data:  chocolate,  vanilla,  stravberry,  eggnog,  orange,  and  banana.  These 
supplements  provide  a  greater  caloric  (tensity  than  what  is  currently 
available  in  the  ccmnercial  market,  and  also  offer  nearly  all  of  the 
Reexmraended  Dietary  Allcwanoe  for  calc '  jm  in  one  ei^t-ounce  serving. 

later,  a  (tecisicn  was  made  by  members  of  the  EEFMEDS,  Joint  Woiddng 
Group  to  (tewnsize  from  a  five-day  menu  to  a  three-day  menu.  The  members 
felt  that  a  three-day  menu  would  provide  sufficient  variety  fexr  patients 
requiring  a  ctental  lieguid  meal,  would  ctecrease  the  nunber  of  naticxial 
stock  numbers  to  be  assigned,  and  would  lessen  the  number  of  ingredients  a 
ccntrachor  would  need  for  prcxtecing  these  products. 

The  30  (3^iydrated  exsponents  selected  to  sipport  the  three-day  menu, 
are  easily  reexsnstituted  with  a  blender  (Fig.  1)  using  either  six  ounces 
or  ei^t  ounces  of  water  (at  a  temperature  eppropriate  to  the  prociuct) , 
are  sippable  throu^  a  straw,  and  taste  like  normal  oemponents  of  a  meal 
in  the  liquid  form.  The  breakfast  meed  is  comprised  of  a  (cereal  and  an 
entree.  The  lunch  and  dinner  meals  are  comprised  of  an  entree,  vegetable, 
starch,  and  a  ctessert  (Fig.  2) .  Six  flavors  of  (teiryshake  nutriticxial 
sipplements  are  served  between  meals,  three  times  a  (tey  (Fig.  3) .  The 
proctects  can  also  be  recxnstituted  with  hcilf  the  water  required  for  a  full 
li(guid  (Uet,  and  thus  serve  as  a  pureeci/ctental  soft  diet. 
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Figure  1.  Dental  Liquid  Ration  Reconstitution 
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Figure  3.  Dental  Liquid  Ration  Dairyshakes 


7 


mfcritianal  Qswpqgltl^m 

As  shewn  in  T^e  1,  the  average  nutritional  content  for  a  one-day 
menu  is  3930  kcals,  with  138  grans  of  protein  (14  percent  of  the  tot2LL 
locals) ,  176  grans  of  fat  (40  percsit  of  the  total  kceds) ,  and  506  grams  of 
oazlxhydrate  (51  peroait  of  the  total  locals) .  Colonel  Fridlund,  Chief, 
Dietitian  Section,  Army  Medical  Specialist  Oocps,  OfISG,  has  reviewed  and 
eqpproved  the  DLR  three-day  mem  (see  ^spendix  A)  based  on  its  nutritional 
content.  The  OCR  three-d£y  menu  provides  sufficient  locals  and  protein,  as 
well  as  vitamins  and  ninerids.  The  detedled  nutritional  analysis  of  the 


DER  as  approved  by  OISG  is  provided  in  ^^opendix  6. 


TABLE  1.  Mean  Nutritional  Corposition 


FHOTEIN 

(g) 

FAT 

(g) 

CHO 

(g) 

KCALS 

DAY  C*IE 

130 

165 

461 

3609 

DAY  TWO 

139 

175 

578 

3998 

DAY  THREE 

144 

189 

478 

4183 

MEAN 

138 

176 

506 

3930 
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The  DLA  is  packaged  in  either  individual  serving  pouches,  or  a  Ten 
Patient  Meal  Module  (TRMM)  to  fcKdJ.itate  serving  large  mmhers  of  patients 
regoiring  the  DEP. 

Tndivl^^^l, 

The  product  is  packaged  in  an  individual  serving,  three-ply  laminate 
package,  consisting  of  food  grade  polyethylene  as  the  food  contact  layer, 
aluminum  foil  and  polyester  on  the  exterior.  The  exterior  of  the  pouch  is 
xmiformly  colored  for  camouflage  purposes.  The  following  information  is 
printed  on  each  package:  product  name,  type,  ingredients  listing,  and 
instructions  for  reoonstitxttion.  The  ocnponents  are  assembled  ty  meal 
^pe  (breakfast,  lunch,  or  dinner)  far  days  one  throu^  three,  and  are 
positioned  flat  and  stacked  in  a  vertical  alignmait.  Menus  are  then  unit 
packed  in  polyethylene  mead  bags  and  placed  into  three  intermediate 
fibetboard  boxes,  separated  by  type.  The  intermediate  boxes  are  then 
packed  together  in  a  snug  fitting  fiberboard  shipping  oontadner  (Fig.  4) . 

Each  polyethylene  meal  bag  is  labeled  using  a  pressure-sensitive, 
dull,  non-reflective  oolw  (other  than  white)  and  marked  using  black, 
indelible  ink  with  the  follcwing  information:  real  name,  menu  nunber, 
maiu  type,  name  and  address  of  assenbler. 


Ten-Patient  Meal  Mrrinift 

The  TE9tl  contains  axugh  product  to  feed  ten  patients  a  conplete 
day's  Venn.  The  DIR  jnxxiuct  is  packaged  in  NUnber  2  1/2  cans  with  plastic 
lids  for  resealing  eifter  opening.  Each  module  contains  t^  dental 
liquids,  three  flavors  of  dairyshakes,  airi  a  fruit  juice  powder  (to 
enhance  the  Vitamin  C  content) .  The  module  also  contains  an  accessory 
pack  with  straws,  nepkins,  sedt,  and  peiper.  Each  module  weighs 
approximately  27  pounds  (Fig.  5) .  The  shelf  life  of  the  product,  once 
opened,  has  been  determined  to  be  30  days.  The  TEfK  is  intsxled  to  be 
used  only  \hen  there  are  a  substantial  nunber  of  patients  requiring  dotted 
liquid  rations.  Use  of  the  TOW,  in  this  type  of  feeding  scenario, 
eliminates  the  need  to  open  vp  individual  serving  pouches  for  each 
patient. 


Figvire  4.  Dental  Liquid  Ration 
Individual  Pouch  Shipping  Container 
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Figure  5.  Dental  Liquid  Ration 
Ten-Patient  Meal  Module  Shipping 
Container 
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nSTINS 


E^roducibility  Tests 
nairtfrfwlea 

A  limited  producticn  purchase  descr^’ticn  for  the  dedzyshake  was 
written,  and  a  ormneTcial  producibllity  test  to  manufacture  2,000  of  each 
of  the  six  flavors  was  oonducted  at  Themo  Pac,  Inc.  of  Stcne  Mountain,  GA 
in  October  1988.  Twelve  thousand  units  were  successfully  oon|>leted. 

Ihese  daixyshakes  were  later  used  in  the  long  term  storage  stuc^  and  viser 
test.  A  militazy  ^lecificatlon  was  written  for  coordination  at  that  time. 


To  determine  if  ocmnercial  production  of  the  individu2dly  po<.iched 
meed  ocnpcnents  was  feasible,  technical  data  packages  were  written  and  a 
producibllity  test  was  ocii(>leted  by  Thermo  Pac,  Inc.,  in  vhich  1,500  of 
each  of  the  ooBDponents  of  the  fiv^day  menu  were  successfully  produced. 
Ihe  contractor's  final  report  was  forwarded  to  MUticlc  and  all  of  their 
recxBinmded  changes  were  incorporated  into  the  technical  (3ata  packages. 
Ihe  menus  produced  by  the  contractor  were  used  in  Ihe  five-ds^  user  test 
oonducted  at  trl-servlcse  and  VA  hoepltals  during  3($y91-3QFY92. 


A  packaging  and  assembly  test  of  a  TE9M  technical  data  package  was 
successfully  cxnpleted  by  Trans-Packers  s^rvlcms  Oorp.  of  Brooklyn,  NY. 
Ihe  DLR  product  was  prockioed  in-house  at  Natick,  and  vas  provided  to  the 
oontxmctor  as  Govemnent  FUmii^ied  Property  (GFP) .  Ihe  contractor 
suoc3essfUlly  packaged  and  assembled  20  of  each  of  the  five-day  meal 
mociules.  Ihe  meed  modules  were  then  used  for  the  TE9ff  user  test  held  at 
Port  Sam  Houston,  San  iUitonio,  nc,  cSuring  3QFY92. 


User  Tests 


Focus  groups,  consisting  of  individuals  familiar  with  liquid  feeding, 
were  formed  to  solicit  information  on  product  concepts  and  possible 
improvements,  without  actmlly  collecting  quantitative  information. 

Kalick  and  Popper  (1)  oonducted  two  focus  grotps,  one  using  patients  vho 
had  their  jaws  wir^  within  the  past  year,  but  who  were  not  currently 
wired,  and  a  second  gzxxp  of  patients  \ho  were  presently  wired  for 
elective  orthognathic  surgery.  Ten  products  were  served  to  the  two 
grope.  Product  attributes  such  as  flavor,  te^:ture,  odor,  appearance, 
ease  of  sipping,  serving  size,  and  advanta^  or  disadvantages  of  these 
products  over  currently  available  liquid  foods  were  discussed  by  the 


gvxps. 

Findings  by  Kalick  and  Popper  (1)  included;  the  concept  of  powda^i 
foods  that  are  prepared  by  addi^  water  is  appealing;  the  new  products 
have  nutrltioned  and  oons^nience  benefits;  a  large  variety  of  foods  is 
important;  the  serving  size  currently  reoomnended  for  meals  is  too  large; 
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products  ^lould  be  flavorfUl;  and,  2^:pearanoe  is  not  an  iiqportant  issue. 

As  a  result  of  these  findings,  mincsr  product  iitproveoients  were  made  and 
the  serving  sizes  of  sene  products  were  decreased.  However,  the 
nutriticnal  requirement  established  by  the  GfISG  was  maintained.  It  should 
be  noted  that  all  of  these  focus  group  sipjects  were  females  and  research 
done  by  Edirberg  and  Qigell  (2)  showed  that  female  subjects  oensumed  idxut 
half  as  such  as  the  males,  aherefore,  the  decreased  serving  size  sey  not 
be  adequate  for  male  patients. 


Ehile  the  products  were  scheduled  to  be  tested  in  fixed  ho^ital 
facilities,  it  was  also  desirable  to  investigate  how  the  products  would 
perform  operaticnedly  in  a  field  ho^ital.  currently,  field  hospital 
units  are  not  always  equipped  with  blenders,  and  electricity  and 
refrigeraticn  often  are  not  readily  available.  Ihe  46th  Oenbat  Support 
Hospital  (CSH)  from  Ft.  Devens,  MA,  conducted  an  ARIEP  during 
April  1988,  yilnax  the  dented  liquid  products  were  informally  evaluated  by 
94F's  and  94B's  participating  in  the  training  evaluaticn  program.  A 
three-day  menu  was  evaluated.  The  46th  CSH  set  up  three  20*-bed  wards  at 
the  Ft.  Devens'  Sudbury  Annex,  Sudbury,  HA.  Ihe  patient  load  was  usually 
20  to  30  patients,  most  of  \hcm  were  on  a  regular  diet.  Blunders  were 
unavailable,  and  refrigeration  was  lacking.  Ocnmmits  provided  by  Captadn 
Bolan,  Chief  Dietitian,  Nutrition  care  Directorate,  Cutler  Amy  Hoqpital, 
about  the  dental  liquid  products  included: 

1.  Hot  rations  blended  well  with  a  wire  «hip  in  less  than  one  minute. 

2.  cold  rations  did  not  blend  well  with  a  yaixe  vhip. 

3.  Partial  packages  were  not  needed  for  full  liquid  diets.  Ihe  items 
for  full  liquid  diets  needed  to  be  relatively  bland  because  they  were 
ooncentxated. 

4.  The  instruictions  for  uise  were  easily  umderstood,  resulting  in 
items  that  were  easily  sippable  throu^  a  straw. 

Ihe  test  ooncluded  that  the  dental  liquid  products  were  well 
received,  and  were  considered  an  isprovemmit  over  present  methods  of 
providing  liquid  diets.  One  notewortty  oemnent  ma^  was  that  due  to  the 
many  diet  changes  during  this  exercise,  the  value  of  the  dmital  liquids 
beezone  epparent  because  they  oould  quickly  be  made  in  the  wards  without 
having  to  go  back  to  the  mess  tent.  This  test  answered  some  basic 
operational'-type  questions,  but  additional  operation6Q  testing  on  a  larger 
scale  was  requixed. 

Five  Day  Ifeer  Test: 

The  B^iavioral  Science  Division  (BSD) ,  Soldier  Science  Directorate  at 
Natick  cxxiducted  a  tmi  month,  five-day  user  test  of  the  Dental  Liquid 
Ration  (DLR) .  The  purpose  of  the  evaluation,  vhich  began  on  1  July  1991 
and  end^  on  1  May  1992,  was  to  oonpare  the  new  dental  liquid  to  diets 
currently  used  in  military  medical  iistitutiors.  OWenty-two  TTi-Servioe 
(Amy,  Navy,  and  Air  Foroe)  and  Veterans  Administration  (VA)  ho^itals 
worldwide  agreed  to  participate  in  the  study.  However,  only  11  of  the  22 
ho^itals  that  were  provided  with  samples  and  guestiennaires  actually 


peu±lcipated  (see  ^ipendix  C) . 

Ihe  test  sites  were  identified  by  'nd.-Servioe  and  VA 
representatives.  I^Letitians  at  participating  hospitals  were  salt  a 
bo^et  and  demonstration  video  to  instxvjct  them  in  recruiting  subjects 
and  conducting  the  evaluation,  administering  the  questionnaires,  and 
preparing  the  new  ddiydrated  products.  Samples  of  the  5-day  menu  are 
found  in  Appendix  D.  Ihe  currait  diet  (which  varied  among  hoepiteds) 
consisted  of  pursed  foods,  baby  foods,  comnercial  dry  and  liquid 
products.  Both  diets  were  sipplemented  with  drinks  conmonly  aoocnpanying 
meals,  such  as  milk,  hot  chocolate,  coffee,  tea  or  juice. 

Dietitians  identified  eligible  patients  and  obbdLned  physician 
epproval  and  patient  consent.  The  Dietitians  Instructed  patients  on  idien 
and  how  to  conplete  rating  and  consumption  forms.  I^tients  were  placed  on 
either  the  new  or  existing  diet  depexiding  on  the  date  they  began  the  stuc^ 
(each  diet  was  served  on  alternate  days) .  Patients  were  not  told  which 
diet  was  being  served  and  were  required  to  participate  in  the  stuc^  a 
minimum  of  two  days.  They  rated  individual  products  on  acceptance,  ease 
of  sipping,  tenperature  and  portion  size  and  the  overall  meal  on 
aooepbbility,  meal  size  aivi  satisfaction.  Miile  they  were  filling  out 
the  questionnedre  they  2dso  noted  mood  and  level  of  pidn  using  previously 
validated  9-point  scales  labeled  with  descriptive  catecpries.  Data  was 
analyzed  iming  t-test,  correlations,  means  and  standard  deviations. 

The  sample  population  consistoi  of  28  subjects,  25  men  and  3  women, 
with  a  xoean  age  of  28.7  years  (median  »  22  years) .  Thirty-two  subjects 
were  excluded  form  the  study  due  to  inocnplete  data.  The  small  sample 
size  may  be  due,  in  part,  to  the  large  institution  dropout  rate.  Only  11 
out  of  22  Tri-Service  and  VA  ho^itals  and  service  academies  that  were 
contacted  participated  in  the  present  stu^.  Attrition  was  due  to:  early 
discharge  of  patients  and  lack  of  available  staff  to  conduct  the  study  due 
to  downsizing  of  the  mdlitary  farces,  vacations,  and  inocnplete  data. 

Averages  were  ceilculated  for  subjects  vho  participated  for  more  than 
two  days  (range  «  2  to  5  days) .  For  anedysis,  food  items  were  categorized 
by  Entree,  Vegetable,  Starch,  Dessert,  Breakfast  or  Fruit  Juice.  T-tests 
were  performed  for  each  factor  ocnparing  the  new  and  existing  diets. 
Dairykiakes  were  analyzed  separately  because  no  oonsistait  between  meed 
item  in  the  existing  diet  could  be  used  for  ocnpariscn. 

No  significant  differences  for  acceptance  were  found  between  the 
diets,  eaooefit  for  Starch  (existing  =  6.3,  new  »  4.9,  p<.05).  Overall,  the 
remainder  of  the  items  received  ratings  of  5.0  or  hicher  with  the 
exception  of  Vegetables  in  both  diets  (existing  =  4.9,  new  =  4.4) .  All 
food  items  were  rated  on  a  9-point  hedonic  scale  vhere  1  -  "Dislike 
Extremely",  5  =  "Neither  Lite  Nor  Dislike"  and  9  =  "Lite  Extremely". 

When  acceptability  ratings  were  correlated  with  the  degree  of  hunger, 
amount  of  pain  and  how  the  patient  felt,  only  the  relationship  between  how 
the  patient  felt  and  aooept^bility  was  significant  for  both  diets 
(p>.05) .  If  the  patient  felt  well,  the  product  received  a  hi^ier 
acceptability  rating  than  vhen  the  patient  felt  poorly. 
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Ihe  patient  felt  that  the  porticn  size  for  both  the  existing  and  new 
diets  was,  "Jbst  Ric^".  standard  servings  for  the  new  diet  were  either  6 
or  8  ounces,  depending  vpcxi  the  food  item.  Portions  in  the  existing  diet 
varied  scmeaAiat,  depending  \:pcn  the  ho6pit2LL  food  service  system. 
Oonseqaartly,  no  direct  conparison  can  be  made  betwemi  the  existing  and 
new  diets.  However,  Table  2  sumnarizes  the  average  amount  of  liquids 
available  and  the  average  amount  consumed  for  both  the  existing  and  new 
diets. 
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l^le  2.  Average  Daily  Ocnsunption  of  Liquids  at  Mealtime 


Fted  Cateccrv 

Amomt 

AsmlablB 

(oz) 

Msan 

Haa  Diet 
rn=28^ 

% 

Ocneunad 

Amount 

Available 

(at) 

Mean 

CUrrOTt  Diet 

_ 

% 

Ctnsuned 

jt 

P 

Qfitrae 

12 

* 

9.56(4a4) 

79.7 

16 

8.18(5.51) 

51.1 

-1.25 

^E 

VtBcpBtable 

16 

7.26(5.56) 

45.3 

16 

6.20(5.00) 

38.8 

-0.85 

Starch 

16 

8.87(1.00) 

55.4 

16 

7.61(6.01) 

47.6 

-1.08 

16 

Deaaert 

12 

8.79(4.47) 

73.3 

12 

3.54(3.81) 

29.5 

-5.47 

p<.001 

Efe:«dcfast 

16 

13.35(5.93) 

83.4 

16 

7.13(6.44) 

44.6 

-4.34 

fX.OOl 

RIKIlHi 

8 

7.32^7.36) 

91.5 

8 

WKSSKSMM 

88.9 

MS 

* 

Numbers  in  parentheses  are  standard  deviations. 
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Ittan  patients  were  asiked  to  rate  the  overed.1  variety  for  breakfast, 
lunch,  dinner  and  total  meals,  there  was  no  significant  difference  betwe^ 
the  diets  (Figure  6) .  Both  diets  received  ratings  of  6.0  or  higher  for 
texture  and  ocnslstaicy  for  all  food  groups,  vhi^  cxmre^xnded  to 
"Slightly  Gritty"  and  "Slightly  Smooth".  Both  diets  received  an 
acceptable  rating  for  ease  of  sipping.  However,  entrees  were 
significantly  easier  to  sip  in  the  new  diet  (new  »  6.8,  existing  «  5.8, 
p>.05)  and  were  generally  ccnsumed  in  greater  quantities,  though  no  direct 
ccnparlscn  could  be  made. 

All  six  new  dadryshakes  received  acceptability  ratings  of  6.8  ("LDce 
Moderately")  or  hl^ier.  Ihe  portlcn  size  was  "Just  Rl^t",  the  eppearance 
was  "Attractive",  and  they  were  perceived  to  be  "C3old"  and  "Easy  to  Sip". 
Die  mean  intake  for  all  milkshakes  was  6.8  ounces  out  of  a  total  of  8 
ounces,  with  69  to  83  percent  of  the  patients  consuming  the  aitlre 
dalryshake. 

Dietitians  were  asked  questions  on  the  amount  of  time  required  for 
preparation,  variety  of  products,  advantages  and  disadvantages  of  the 
existing  and  new  diets.  Dietitiiuis  found  that  the  "New  Entree,  Starch  and 
Vegetable"  required  significantly  less  time  to  prepare  than  the  existing 
diet  (Fig.  7) .  Ihe  "New  Entree"  was  also  easier  to  pr^are  than  the 
"Existing  Entree"  (Fig.  8) .  A  nunher  of  significant  differences  were 
found  vhen  dietitians  were  asked  to  rate  the  variety  between  meals  for 
boOi  the  edsting  and  new  diet.  In  all  cases,  the  new  diet  was  rated 
hitler  than  the  existing  diet  for  edl  but  the  Vegetable  category. 
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Mean  Rating 


Overall  Variety  of  New  and  Current  Diets 


Figure  6.  Using  a  nine-point  scale  vAiere 
l=poor  variety,  5=^eutral,  and  9=excellent 
variety. 


■  New  Diet 
^  Current  Diet 
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Mean  Rating 


Entree 


Starch 


Vegetable 


Dessert 


H  New  Diet 
^  Current  Diet 


Figure  7.  Answered  on  a  nine-point  scale 
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Mean  Rating 


9.0- 

Ease  of  Preparation 


Entree  Starch  Vegetable  Dessert 

Figure  8.  Answered  on  a  nine-point  scale 
vdiere  l=Extretnely  Easy,  5=^eutral,  and 
9=E>ctremely  Difficult. 


New  Diet 
Current  Diet 
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Overall,  dietitians  found  that  the  nev  dented,  liquid  diet  required 
significantly  less  time  to  prepare,  provided  a  greater  variety  and  were 
more  acceptable  to  the  patients  than  the  current  hoepitzd.  diet.  Ihe 
current  hospital  diets  were  ledaeled  as  'hnessy  and  time-consuming”. 

Of  major  concern  to  the  dietitians  was  the  continuing  difficulty  in 
accurately  detenninlng  the  nutritional  value  of  current  ho^ital  liquid 
diets.  Dietitians  found  the  nutritional  coopleteness  offered  by  the  new 
dented  liquid  diet  a  significant  benefit. 

A  conplete  report  on  the  findings  of  the  five-day  user  test  has  been 
suhnitted  to  the  Journal  of  the  American  Dietetic  Association  for 
publication. 

Ten-Patient  Meal  Tip>r  itest 

Ihe  purpose  of  the  TE9ff(  User  Test  was  to  determine  the  acceptability 
of  the  peKdcaging  and  preparation  procedures,  and  to  assess  the  ease  and 
efficiency  of  use  ecqierienoed  by  food  service  personnel  during  the  course 
of  pr^>aring  the  TEftl.  The  goal  of  the  test  plan  was  to  identify  any 
human  factor  deficiencies  associated  with  the  TOK. 

The  siA^ects  in  this  evaluation  were  U.S.  Amy  reservist  trainees  vho 
hed  a  M0691M  (Medical  Field  Feeding  ^)ecialist) .  A  total  of  14  soldiers 
participated.  Their  length  of  military  service  ranged  frcn  six  months  to 
three  and  one  bait  years,  with  an  average  of  11  months. 

The  evaluation  of  the  TE9f(  was  perfonned  in  conjunction  with  a  four 
day  mediced  field  feeding  ecercise  at  Ft.  Sam  Houston,  TX,  during  3QFY92. 
The  evaluation  of  the  TRIK  occurred  on  days  two  and  tiuree.  The  exercise 
consisted  of  preparing,  tran^xorting,  and  modk-serving  the  TFMM.  While 
participants  prepared  the  meals,  they  were  observed  by  a  Manpower  and 
Personnel  Integration  (MANFRDfF}  Evaluator,  as  well  as  the  Food 
Engineering  Directorate  (lED)  Project  Officer.  After  the  evaluation,  all 
of  the  participants  cxxpleted  a  questionnaire,  and  some  were  randomly 
intervieMed  by  the  MANHdNT  Evaluator. 

As  is  noted  in  Appendix  F,  most  of  the  tasks  were  found  to  be 
moderately  to  very  easy  to  perform  by  the  majority  of  the  feeding 
Racialists.  TXro  tasks,  "neddng  powder  measurements"  and  "following 
printed  instructions”,  were  found  to  be  sli^tly  more  ciiallenging  by  a 
nuBober  of  soldiers.  The  difficulty  was  primarily  due  to  their  confusion 
with  determining  the  cpprcpriate  powder  measurements  required  for  each. 

Ey  incliiding  the  word  "scoop”  as  a  unit  measure,  the  soldiers  were 
confused  as  to  how  much  product  was  actually  needed.  It  was  reocnmended 
that  the  instnictions  sinply  state  the  total  amount  of  product  to  use. 

For  instance,  in  this  exanple,  it  would  be  a  totcil  of  two-thirds  op  of 
product. 

The  evaluation  of  the  TFMI  was  successful  in  that  it  identified  a 
human  factor  shortcoming  that  needed  to  be  addressed,  corrected,  a^ 
incorporated  into  the  fin^LL  packaging  Rjecification.  The  instructions 
printed  on  the  cans  within  the  TEMM  were  clarified  and  revised,  based  on 
the  reoonmendations  gathered  from  this  user  test. 

Aside  from  the  initial  confusion  surrounding  the  powder  measurements, 
the  TEfVl  was  well-liked  and  hi^ily  praised  by  adl  the  participant  in  this 
evaluation.  Once  the  subjects  understood  the  measurement  directions,  thRf 
found  that  preparing  meeds  using  the  TEMM  was  very  easy,  timesaving,  and 
minimized  clean-^  efforts. 
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Storage  Studies 


Aesslaatgd  _ 

i:\ro  consecutive  accelerated  storage  studies  of  too  weeks  at  125'^ 
were  conducted  on  all  56  products  to  determine  preliminary  long  term 
storage  stability.  Products  hi^  in  tcnato  powder  or  fioiit  powder  were 
found  unacceptable  after  the  initial  accelerated  storage,  due  to  the 
hygroscopic  nature  of  these  ingredients.  Ihese  itans  were  either 
refomulated,  dropped  fixm  the  menu,  or  r^laoed  by  other  products  prior 
to  the  secxsnd  accelerated  storage  stuc^.  At  the  end  of  the  second 
accelerated  storage  stuc^,  all  56  products  were  found  acceptable  eifter  two 
wedcs  at  125^. 

Pgw  Xgar  . 

In  JUne  1989,  a  three-year  stc»:age  study  at  80^  was  initiated  on 
all  56  products.  Ihe  storage  study  was  ocnpleted  in  June  1992.  Fifty  six 
DLR  conponents  were  evaluated  initially  and  at  12,  24,  and  36  months  by  a 
panel  of  food  technologists  familiar  with  the  uniqueness  of  these 
products. 

Each  product  was  evaluated  on  the  nine-point  quality  rating  (one 
equals  extoemely  poor,  nine  equ2LLs  eocellent)  for  the  attributes  of 
e^pearance,  odor,  flavor,  texture  and  overall  quality.  Ihe  mean  overall 
quality  scores  for  the  products  can  be  found  in  Appendix  B. 

It  was  concluded  that  43  of  the  56  DLR  products  evaluated 
(77  percent)  were  still  of  acceptable  overall  quality  2ifber  36  months  of 
storage  at  8CP.  All  36  products  that  oonprise  the  fincLL  three-day  DLR 
menu  are  shelf  stable  for  three  years  at  80^. 
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OTHER  AmJCATIONS 


While  tMs  ration  was  designed  for  persons  with  jaw  injuries,  many 
more  patients  could  utilize  this  product  than  was  originally  anticipated. 
Because  of  the  publicity  about  the  dental  liquid  ration  in  nev^papers, 
journals  and  magazines  throu^out  the  country,  Natick  received  many 
letters  and  calls  from  patients  asking  and  viiere  this  ration  could  be 
piorchased.  These  patients  included  not  only  broken  jaw  patients,  but  also 
patients  with  cancer  of  the  throat,  sinuses,  and  mouth?  patients  with 
swallowing  disorders,  such  as  those  with  Alzheimer's  Disease  and  lou 
Gehrig's  Disease;  and  geriatric  patients.  Numeroxas  inquiries  also  came 
from  oral  surgeons,  as  well  as  hospice  nurses,  relatives  of  patients,  and 
nursing  home  coordinators  asking  vhere  they  could  buy  the  products.  Mary 
of  these  individuals  face  a  lifetime  on  liquid  diets  and  they  consider  the 
DIR  essential  to  their  dietary  needs  in  terms  of  the  added  variety, 
acceptability,  and  nutritional  value  offered  by  this  ration. 

Cooperative  Research  and  Development  Agreement 

The  Federal  Technology  Transfer  Act  was  passed  in  1986,  promoting  the 
sharing  of  technology  between  government  research  and  development 
facilities  and  the  private  sector,  fostering  the  advance  of  science,  and 
enhancing  the  Oiited  States'  global  competitiveness.  This  act  encourages 
the  exchange  of  scientific  technology  and  technical  personnel  among 
industry,  academia,  and  government  laboratories.  One  such  means  of 
transferring  technology  at  Natick  is  through  the  Cocperative  Research  and 
Development  Agreement  (CRDA) .  Natick's  first  CRDA  involved  the  DIR  and 
has  been  in  place  since  June  1990  between  Naticdc  and  Land  O'lakes,  Inc. 
(IDL) ,  (originally  with  Procor  Technologies,  Inc. ,  a  subsidiary  of  Land 
O'Lak^,  Inc.). 

Currently,  six  flavors  of  between-meal  dairyshakes,  developed  at 
Natick,  have  been  instantized  and  packaged  by  IDL,  using  a  resealable 
ziplock  pouch  made  of  trilaminate  packaging  material.  These  instant 
dairyshakes  reconstitute  quickly  and  efficiently,  within  30  to  60  seconds, 
simply  by  shaking  or  mixing  by  hand,  without  the  use  of  a  blender.  This 
unique  packaging  concept  allows  for  hydration  of  the  instant  dairyshakes 
direchly  in  the  pouch. 

Throu^  this  CRDA,  the  Amy  is  gaining  considerable  expertise  in  the 
instantization  process  of  the  remaining  dental  liquid  products,  thus 
elimdnating  the  need  for  a  blender.  In  turn,  LDL  received  dental  liquid 
ration  product  formulations  (public  property  under  the  Freedom  of 
Information  Act)  developed  at  Natick.  With  these  formulations,  IDL  has 
the  capability  of  commercializing  the  dental  liquid  ration,  thus  providing 
a  production  base  for  both  military  and  civilian  needs. 
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niSCUSSICN  AND  OCNCLU5IONS 


currantly  used  liquid  products  are  eltiier  very  sweet  nilksiiate  type 
drixdcB  or  bland,  pureed  foods  that  are  extremely  labor  intensive  to 
prepare,  they  usually  do  not  leeet  the  nutritional  standards,  are  not 
hlg^y  aooeptable,  and  are  not  available  for  outpatient  vise. 

the  36  new  Dental  Liquid  Nation  (DCN)  oaiponents  support  a  three-dey 
menu  cycle,  and  ocnsist  of  a  wide  variety  of  entrees,  vegetables, 
starches,  and  desserts.  Rraducts  include  Chicken  Barbecue,  lyonnaise 
Potatoes,  Brooooli  au  Gratin,  and  Chocolate  Mxha  cake.  The  average 
caloric  content  for  a  one-day  menu  is  3930  locals,  and  the  nutritional 
content  meets  the  PeccBnended  Daily  AUcwanoe  for  males  between  the  ages 
of  19  to  51.  The  product  will  be  available  in  either  individual  serving 
pouches,  or  in  a  Ten-Patient  Neal  Nodule  (TfHQ . 

Storage  tests,  user  tests,  and  producibility  tests  all  indicate  that 
ttiB  cut  oosponents  are  dielf  stable  for  three  years  at  80^,  easy  to 
prepare,  more  sanitary,  of  consistent  quality,  nutritionally  coeplete,  are 
hic^y  aooeptable  and  producible  by  the  oomnTOial  sector. 

The  individual  ocnponent  ^ecifications,  and  packaging  and  asseably 
epecifications  hatve  been  coordinated  with  govenment  agencies,  military 
services,  and  industry.  The  procurement  documents  for  the  DLR  were 
transferred  to  the  Defense  Personnel  Support  Center  (DPSC) ,  Ihiladelphia, 
PA  in  October  1992.  It  is  anticipated  that  the  CUR  will  be  ervailable  for 
procurement  by  the  Amy,  Navy,  and  Air  Force  and  VA  in  the  Fall  of  1993. 
The  DIR  will  be  anmilable  through  the  Federal  Supply  Catalog,  as  %mll  as 
the  Federal  Hoepited  Subsistence  Guide. 


This  document  reports  research  undertaken  at  the 
US  Amy  Natick  Research »  Development  and  En^neering 
Center  and  has  been  assigned  No.  NATICK/TR*Ti^0O&.r 
in  the  series  of  reports  approved  for  publication. 


25 


kia-iiMaiCES 


1.  Kalick,  Joan  and  Fappeac,  Richard.  Report  of  IVo  Focus  Groqps  on 
Dental  Liquids  with  Present  and  Past  Oral  Surgery  Patients  uho  had 
Intermaxillary  Fixation.  NaticiK/lR-89/042,  1989,  U.S.  Amy  Natick 
Research,  Develcpnent  and  Engineering  center,  Natick,  MA  01760 

2.  Edinberg,  Joanne  and  Engell,  Dianne.  Ho^ital  Liquid  Diet  Evaluation, 
'l\iK>H3ay  Menu.  Natick/IR--89/010,  1989,  U.S.  Amy  Natick  Research, 
Developooent  and  Engineering  Gaiter,  Natick,  MA  01760 


26 


APHtWOIi.  .. 


COnMi  LIQUID  RATION 
AFHOVED  THREE  DAY  MENU 


DAY  ONE 
EREAKEAST 

Oatmeal  w/Mai^e  &  BrcMn  Sugar 
Banana-Stracuberry  Breakfast  Drink 
Orange  Juicse 

Vanilla  Dairyshake 

LUNCH 

Ham  &  Cheese  Souffle 
Pea  Casserole 
Mashed  Potatoes 
i^le  Broun  Betty 

Strayserzy  Dairyshake 

DINNEN 

Chili  Gtn  came 
Cauliflcwer  and  Cheese 
Escallcped  Potatoes  &  Ham 
Blvtdserzy  U^ide-Dcxm  Cake 

Chocolate  Dairyshate 
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AFFEMDIX  A 


breakeast 

Hcniry  Grits  &  rhnrrwi 
Green  Peiiper  &  Ham  Omelet 
Gre^efrult  JUioe 

Orange  DeixysdialQe 

LUNCH 

Tac»  Grande 
Buttered  Squash 
Oelmonioo  Bctatoes 
Straiifeerxy  Shortcaks 

Eggnog  Deiryshake 

DIMNEH 

Chicken  Barbecue 
Buttered  Oozn 
Baked  Beans 
Chocolate  Mocha  cake 

Banema  Daixyshedce 
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Peaches  &  Cream  Farina 
Ham  &  Cheese  Fondue 
Grape  JUioe 

Vanilla  Dedryshake 

LUNCH 

^a^ietti  &  Meatballs 
Green  Bean  Casserole 
lycxmedse  Potatoes 
Gingerbread 

StraMberry  Daizyshake 

DINNER 

Oriented.  Pork  w/Noodles 
Creamed  Com  &  Potatoes 
Fried  Rice 
Ch6es6ca}QB 

Chocolate  Daizyshake 
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IXMIAL  LigUIO  RAnCN 
IHREE  YEAR  STTGRMS  SIUDY 
(80°F) 

gmwLOSiLm 


MmgmREg 

INITIAL 

12  M36 

24  ICS 

36  M36 

BANAIA 

6.13 

6.12 

6.26 

5.95 

OKXSIAIE 

7.35 

6.71 

7.05 

7.16 

EGGMDG 

7.43 

6.76 

7.16 

7.37 

GRANGE 

6.87 

6.18 

6.37 

6.53 

STRAWEEFRY 

7.00 

6.71 

7.21 

7.26 

VANIIIA 

6.65 

6.24 

6.47 

6.16 

MEAN 

6.91 

6.45 

6.75 

6.74 

12  MJS 

24  M36 

36  HQS 

APPLE  &  CINNAMCN  FARINA 

6.00 

5.82 

6.00 

6.27 

HCNINY  GRITS  &  CHEESE 

5.91 

6.00 

6.59 

6.53 

QAilNEAL  W/MPL  &  EFN  SUGAR 

7.04 

7.24 

7.18 

7.00 

PEACHES  &  CREAM  FARINA 

5.57 

5.24 

6.12 

5.40 

SUBPmSSa  QAIMEAL 

5.57 

5.29 

5.88 

5.73 

MEAN 

6.02 

5.92 

6.35 

6.19 

INITIAL 

12  tf?g 

21-1136 

36  MJS 

BANANA-SIRANEERRY  CRINK 

6.27 

6.11 

6.60 

6.31 

PRQKII  TOAST 

5.68 

4.26 

* 

* 

GREEN  PEPPER  &  HAM  OMELET 

5.55 

5.68 

5.93 

5.50 

HAM  &  CHEESE  FONDUE 

5.50 

5.74 

6.40 

6.56 

FCTATO  PANCAKES 

6.64 

4.26 

* 

* 

MEAN 

5.93 

5.21 

6.31 

6.12 

*French  toast  was  not  paneled  at  24  of  36  nos  due  to  deterioration 
(changes  have  been  made  to  French  Toast  fomulatlon) :  eliminated. 
*PQitato  Pancate  was  not  paneled  at  24  or  36  nos  due  to  deterioration: 
eliminated. 
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APSmSIX  B 


saessES 

INITIAL 

12  MOS 

24  NOS 

36  we 

BAKED  BEANS 

6.14 

6.47 

5.88 

6.35 

CEUfmOO  POfEATOES 

6.50 

6.29 

5.83 

6.32 

ESCAUDEID  POTATOES  &  HAM 

6.67 

6.59 

6.19 

5.94 

BmUCZNE  MfREDO 

6.48 

* 

* 

* 

FRIED  EXCE 

6.17 

6.19 

5.78 

6.58 

LKKNAISE  POTATOES 

7.33 

7.29 

6.75 

6.76 

MACSRONZ  &  CHEESE 

7.06 

5.19 

* 

* 

MASHED  POTATOES 

7.61 

6.95 

6.22 

6.84 

MEXICAN  BEAN  CASSEDOIE 

5.61 

4.86 

4.56 

5.37 

POTATOES  H/BAOON  &  CHEESE 

5.86 

5.47 

4.19 

* 

MEAN 

6.54 

5.53 

4.54 

6.31 

*Fettuctne  Al&edo  was  not  paneled  at  12,  24,  or  36  mos  due  to 
deterloratlGn:  eliminated. 

^lacaranl  &  Cheese  was  not  paneled  at  24  or  36  mos  due  to 
deterloraticn:  eliminated. 

*Potatoes  w/  Bacon  &  Cheese  was  not  paneled  at  36  mos  due  to 
deterioration:  eliminated. 


EESSERE5 

initial 

22JES 

24  W?g 

?glB6 

APPLE  BRDHN  BETIY 

7.41 

6.63 

6.86 

7.13 

BLOEBQSl^  UPSIEE-DOWN  CAKE  7.24 

6.38 

6.86 

6.06 

CnEcSSKAKc 

7.14 

7.06 

6.21 

6.33 

CHOOOIATE  MOCHA  CAKE 

7.24 

7.06 

6.52 

7.13 

OOCONOT  CHEAM  PIE 

6.06 

5.19 

5.38 

* 

COFFEE  CAKE 

6.68 

6.83 

5.86 

6.13 

dNGEREPEAD 

7.41 

7.56 

6.29 

6.47 

INDIAN  IVEDING 

7.00 

5.44 

5.95 

6.44 

HMFKIN  PIE 

5.91 

5.44 

5.57 

5.53 

SIPM9BEHBS  SHORTCAKE 

7.09 

6.17 

6.07 

6.00 

MEAN 

6.92 

6.38 

6.16 

6.21 

*Oooonut  Cream  Pie  was  not  paneled  at  36  mos  due  to  deterioration: 
eliminated. 
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24  leg 


3§  MS 


AMERICAN  CHOP  SUEY 

5.43 

5.39 

4.33 

4.54 

CHEESEBURGER 

6.00 

5.83 

5.33 

5.36 

CHICKEN  AIA  KINO 

6.57 

6.00 

5.13 

4.71 

CHICKEN  BARBEXUE 

7.04 

6.67 

6.90 

6.40 

aUCKQI  POT  PIE 

6.26 

4.56 

4.73 

* 

CHIU  GGN  CAPNE 

7.13 

6.06 

6.07 

5.50 

&  CHEESE  SOUFFLE 

6.73 

6.14 

5.76 

6.47 

ORIENEAL  FCKK  W/NOODLES 

6.50 

6.48 

6.24 

6.00 

SFAGKEm  &  MEAIHAIIS 

7.12 

7.10 

6.67 

6.80 

TAOO  ORANEE 

6.77 

6.76 

6.10 

6.73 

MEAN 

6.56 

6.10 

5.73 

5.83 

*Cliioslcen  Pot  Pie  was  not  paneled  at  36  nos  due  to  deterioration 

VEGETABLES 

pm™ 

12  M3S 

24  ms 

36  ICS 

EROCrOLE  AU  GPAITLN 

6.55 

5.32 

4.54 

4.79 

BJHaWED  (3CHN 

7.27 

6.53 

5.94 

5.74 

BUTTERED  SQUASH 

6.92 

7.05 

7.20 

7.22 

CAULEFLONER  &  CHEESE 

7.13 

6.30 

6.60 

6.61 

CREAMED  CARROTS 

6.45 

4.95 

* 

* 

CREAMED  CORN  &  POTATOES 

5.21 

5.35 

5.70 

* 

GREEN  BEAN  CASSEEOIE 

6.95 

6.84 

6.44 

6.79 

ORIENEAL  VEGETABLES 

5.82 

4.00 

* 

* 

PEA  CASSEROLE 

5.96 

6.70 

5.95 

6.33 

VEGETABLE  MEDLEY 

6.18 

5.95 

5.56 

5.68 

MEAN 

6.44 

5.90 

5.99 

6.17 

ACreaned  Carrots  \ras  not  paneled  at  24  or  36  mos  due  to  deterioration 
*Creamed  Com  &  Potatoes  v/as  not  paneled  at  36  nos  due  to  deterioration 
^Oriental  Vegetable  was  not  paneled  at  24  or  36  nos  due  to  deterioration 
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AFFEMDIX  C 


PARnCIPAnNG  HOSPTIMS  IN  THE 
EENIAL  LIQUID  NATION  FIVE-DAX  USEK  TEST 


1.  Wonack  Axn^  Ho^ltal,  Fort  Bragg,  North  Carolina 

2.  97th  General  Hot^ital,  6  Frankfurt  Main,  Germany 

3.  Martin  Amy  Ho^ltal,  Fort  Banning,  Georgia 

4.  Malcolm  Grew,  U.S.  Air  Force  Medical  Center, 

Andrews  Air  Force  Base,  Washington,  DC 

5.  David  Grant,  U.S.  Air  Force  Medical  Center, 

Travis  Air  Force  Base,  California 

6.  Naval  Hospited  Great  Lakes,  (^reat  lakes,  llliiK>is 

7.  National  Naval  Hediced  Center,  Bethesda,  l^uyland 

8.  VA  Medical  Center,  Togus,  Maine 

9.  VA  Medical  Center,  Brockton,  Massachusetts 

10.  VA  Medical  Center,  Beckley,  West  Virginia 

11.  VA  Medical  Center,  West  los  Angeles,  California 
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APPENDIX  D 

CE34TAL  LIQUID  RATICXf 
FIVE  CAY  USER  TEST  MENU 

CAY  GNE  MENU 


MENU  #1 

hpple  &  Cirin2niion  Farina 
Green  Pqpper  &  Onelet 
Orange  JXiioe 

SfflCK 

Banana  Milk  Shake 

LUNCH 
Menu  #2 

Chicken  Pot  Pie 
Escallcped  Potatoes  &  Ham 
Cauliflower  &  Cheese 
Stravdserry  Shortcake 

SNACK 

Chocolate  Milk  Shake 

DINNER 
Menu  #3 

Taco  Grande 
Mexican  Bean  casserole 
Vegetable  Medley 
Cheesecake 

SNACK 

Eggnog  Milk  Shake 
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MENU  #4 


Hcniiny  Grits  &  Cheese 
French  Toast 
Gre^}efi:uit  JUioe 

Orange  Milk  Shake 

lUNCH 
MQIU  «5 

Ham  &  Cheese  Souffle 
lyonredse  Potatoes 
Buttered  Oom 
Blueberry  l^ide-DoMn  Cate 

SNRCK 

Vanilla  Milk  Shake 


MEHU  #6 

Chili  Con  Came 
Macaroni  &  Cheese 
Buttered  Com 
Coffee  Cate 

srcvcK 

StraMberry  Milk  Shate 
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CAY  IHREE  MENU 


MENU  #7 

Oatmeal  v/Ms^e  &  Brown  Sugar 
Banana-Straab^nty  Breedcfasit  Orthlc 
Grape  JUioe 


Banana  Milk  Siake 


mncH 

MENU  #8 


American  Oicp  Suey 
Potatoes  w/Baocn  &  Cheese 
Pea  casserole 
^3|de  BrcMn  Betty 


Chocolate  Milk  Shake 


MENU  #9 

Chicken  ala  King 
Mashed  Potatoes 
Broccoli  &  Cheese 
Funpkin  Pie 

^££S 

Eggnog  Milk  Shake 
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LKl  FOUR 


MENU  #10 

Peaches  &  Cream  Pazdna 
Ham  &  Oieese  Fondue 
^iple  Cider 

SMftCK 

Orange  Milk  Shake 

IMKH 
MENU  #11 

Cheeseburger 
Baked  Beans 

Creamed  Com  &  Potatoes 
Indian  Pudding 

vanilla  Milk  Shake 


MB^  #12 

Chicken  Barbecue 
Delmcnioo  Potatoes 
Creamed  Carrots 
Chocolate  Mocha  Cake 

Stravftierry  Milk  Shake 
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DAY  FIVE  MB«7 


SEfiEE&ST 

MQ117  #13 

Stxaubetxy  Oatmeal 
Potato  Pemcates 
Pines^iple  Jtiicse 


Banana  Milk  Shake 

IllWCH 
MEMO  #14 

Oriented  Pork  w/Ncxxiles 
Fried  Rioe 

Oriented  Style  Vec^etables 
Ooocnut  Cream  Pie 


Chocolate  Milk  Shake 


MENU  #15 

^achetti  &  Meatballs 
Fettucine  Alfredo 
Green  Bean  Casserole 
Gingerbread 

SNACK 

Egrgnog  Milk  Shake 
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AFEBIDIX  E 


FIVE  EAY  USES  TEST 
RESUUES 


Acxseptanoe  and  Oonsistency 
Breakfast  Itens  (Menus  1-5) 


Acceptance  Ocnsistency 


MEAN 

SD 

MEAN 

SD 

Pineapple  Juice 

7.33 

2.08 

7.33 

2.08 

Potato  Pancake 

7.25 

0.96 

7.00 

1.41 

French  Toast 

7.15 

2.15 

6.54 

1.81 

Orange  Jtiioe 

7.06 

1.92 

7.82 

1.19 

PpgUA  Cider 

6.81 

2.64 

8.19 

1.83 

ipple  &  dnnamcn  Farina 

6.50 

1.29 

7.06 

1.59 

StxaMberry  Oatneal 

6.50 

1.29 

6.50 

1.29 

Grapefruit  JViioe 

6.33 

2.45 

8.44 

1.01 

Grape  JUioe 

6.29 

2.33 

8.00 

1.08 

Oatmeal  w/Maple  &  Broun  Sugar 

6.18 

1.85 

6.71 

1.45 

Han  &  Choose  Fcndue 

5.89 

2.49 

7.78 

1.86 

Banana-Strauberry  Breakfast  Drink 

5.76 

2.44 

6.82 

1.70 

Green  Pepper  &  Ham  Cnelet 

5.69 

2.73 

6.44 

2.34 

Peaches  &  Cream  Farina 

5.22 

2.67 

7.61 

1.91 

Hcniny  Grits  &  Cheese 

4.17 

2.41 

5.33 

2.15 
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fil  I  III 


KPOmiX  E 


lunch  IteoBs 


os 

QDHn  Pis 
Raic  v/ltoodlw 
CMn  Bat^ 

Styl*  Vtogstablc 
cy  Shorted 


ixlding 

f  UlpsidB-^Jown  ChkB 
C3h^  Suiy 
•d  Potatoes  & 

3acn  it  Potatoes 
Ett  Pis 
MSS  Souffle 
Oocn 


v/Baoon  &  Cheese 


lyomaiss  Potatoes 
Cauliflower  &  Qwwn 


Aooefitanoe 
MEMI  SD 

7.25  1.50 

7.25  1.26 

7.00  1.83 

6.71  2.43 

6.50  2.38 

6.24  2.28 

6.13  2.28 

5.94  2.35 

5.92  2.36 

5.35  2.42 

5.28  2.52 

5.24  2.28 

5.17  2.12 

5.15  2.76 

5.15  2.30 

5.00  2.68 

4.24  2.68 

4.13  2.50 

4.08  2.60 

3.56  2.09 


Consistency 

MEAN 

SD 

7.00 

1.41 

7.25 

1.26 

7.00 

1.41 

6.69 

1.74 

6.12 

2.06 

6.12 

2.06 

7.25 

1.88 

7.06 

1.73 

4.38 

1.98 

6.76 

1.39 

6.17 

1.86 

7.00 

1.73 

6.06 

1.47 

5.77 

2.01 

5.92 

2.25 

6.53 

1.55 

6.53 

2.45 

6.76 

1.68 

5.46 

2.22 

6.33 

1.61 
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Dinner  Itaoas 


Acx^eptanoe  Oonsistaicy 


MEAN 

SO 

MEAN 

SO 

Gingerbread 

7.75 

0.96 

7.00 

1.41 

Spaghetti  &  Meatball 

7.50 

1.29 

7.00 

1.41 

CtiBesscalcB 

6.63 

1.93 

5.88 

2.18 

Oof fee  cake 

6.60 

1.96 

5.91 

1.71 

Chili  Ocn  Came 

6.55 

2.30 

6.18 

1.72 

Green  Bean  Casserole 

6.50 

1.73 

6.75 

1.71 

Chosolate  Mocha  Cake 

6.13 

2.56 

6.71 

1.82 

Fettudne  Alfredo 

6.00 

2.16 

7.25 

1.26 

Tacx)  Grande 

5.88 

2.67 

6.94 

1.30 

Chicken  Barbecue 

5.73 

2.79 

7.00 

1.65 

RiB{]kin  Pie 

5.71 

2.37 

6.36 

1.78 

Mashed  Potatoes 

5.57 

1.74 

6.50 

1.56 

IkKaroni  &  Cheese 

5.50 

1.27 

6.45 

1.51 

Chicken  ala  King 

5.50 

2.35 

6.50 

1.40 

Delnxxiioo  Potatoes 

5.27 

2.43 

6.71 

1.77 

Creamed  Carrots 

4.86 

2.44 

7.08 

1.71 

Vegetable  Medl^ 

4.29 

2.39 

6.65 

1.66 

Broccoli  Au  Gratin 

4.21 

2.01 

6.50 

1. 61 

Buttered  Squash 

4.20 

2.86 

5.73 

1.42 

Mexican  Bean  Casserole 

4.06 

2.51 

6.65 

1.73 
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Appearance  and  Flavor 


Breakfast  Itans 


Orange  Jliioe 

Apple  elder 

Grape  JUioe 

Pineapple  Juice 

Grep^uit  Juice 

Jpple  &  Cinnanen  Farina 

Peaches  &  cream  Farina 

BananarStrandserry  Breakfast  Drink 

Potato  Pancakes 

Bam  &  Cheese  Fondue 

French  Toast 

Oatmeal  w/lfeple  &  Broun  Sugar 
Strandserry  Oatmeal 
Hominy  Grits 

Green  Pepper  &  Bam  Omelet 


Appearance 

MEAN  SD 

Flavor 

MEAN 

SD 

6.76 

1.44 

7.24 

1.95 

6.62 

1.96 

6.73 

2.34 

6.43 

1.55 

6.50 

2.38 

6.33 

2.31 

7.67 

1.53 

6.11 

2.42 

6.78 

2.59 

5.94 

1.59 

6.17 

1.72 

5.83 

1.92 

5.67 

2.54 

5.76 

1.56 

5.71 

2.52 

5.75 

1.50 

7.00 

0.82 

5.72 

1.96 

6.06 

2.62 

5.54 

2.30 

7.23 

1.88 

5.53 

1.37 

6.29 

2.23 

5.25 

0.50 

6.50 

1.00 

4.58 

1.98 

3.75 

2.42 

3.94 

2.16 

5.38 

2.78 
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lunch  Items 


Ocxxnut  Cceam  Pie 
Indian  Rdding 
Oriental  Pozk  v/lfoodles 
Eacalloped  potatoes  w/Ham 
Creamed  Oom  &  Potatoes 
Blvieberry  T^ide-Down  Cake 
Itied  Rioe 
I^onnaiae  Potatoes 
Baked  Beans 
Ham  &  Cheese  Scuffle 
Chicken  Pot  Pie 
Buttered  Oom 
Cauliflcwer  &  Cheese 
Strauberry  Shartcake 
l^le  Broun  Betty 
Potatoes  w/Baoon  &  Cheese 
Qrimtal  Style  Vegetables 
American  Chop  Suey 
Cheesdxirger 
Pea  casserole 


Appearance 

MEAN  SD 

Flawor 

MEAN 

SD 

6.25 

0.96 

7.75 

0.96 

6.00 

1.90 

6.31 

1.92 

6.00 

0.82 

7.00 

1.41 

5.88 

1.76 

5.00 

2.74 

5.88 

1.58 

5.76 

2.02 

5.85 

2.03 

6.33 

2.06 

5.75 

0.96 

6.75 

1.71 

5.69 

1.89 

3.85 

2.58 

5.56 

2.19 

6.19 

2.17 

5.54 

1.66 

5.08 

2.96 

5.47 

1.87 

4.94 

2.41 

5.46 

1.45 

5.67 

2.19 

5.35 

1.62 

3.33 

2.38 

5.35 

2.45 

6.06 

2.33 

5.13 

1.77 

6.63 

2.39 

5.12 

1.96 

5.00 

2.81 

5.00 

1.41 

6.25 

2.22 

4.82 

1.78 

5.41 

2.69 

4.76 

2.36 

4.47 

2.58 

4.29 

1.79 

4.76 

2.46 
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Dinner  Itaas 


Gingerbread 

i^ipearanoe 

MEAN  SD 

6.75  0.50 

Flavor 

MEAN 

5.75 

SO 

2.63 

^pai^ettl  &  Meatball 

6.50 

0.58 

7.75 

0.96 

Fsttucine  Alfredo 

6.50 

0.58 

6.75 

2.22 

Chili  Con  Came 

6.45 

1.13 

6.55 

2.11 

Ooffee  cadoe 

6.18 

1.08 

6.00 

1.48 

Chidden  Barbecue 

6.00 

1.81 

5.60 

2.64 

DeLnonioo  Potatoes 

6.00 

1.81 

4.64 

2.59 

Cheesocaka 

5.94 

0.97 

3.76 

2.68 

Macaroni  &  Cheese 

5.82 

1.17 

4.18 

2.75 

Mashed  Potatoes 

5.79 

0.97 

4.50 

2.21 

Green  Bean  casserole 

5.75 

1.50 

7.50 

1.29 

Chocolate  Mxha  cake 

5.73 

2.37 

5.20 

2.46 

Creamed  carrots 

5.71 

1.59 

5.87 

2.36 

Rmcdcin  Pie 

5.57 

0.85 

5.50 

1.91 

Chidden  eOa  King 

5.36 

1.22 

5.29 

2.67 

Taco  Grande 

5.00 

1.84 

5.88 

2.87 

Vegetable  Medley 

5.00 

1.84 

5.88 

2.87 

Broccoli  Au  Gratin 

4.93 

1.54 

5.93 

2.62 

Mexican  Bean  Casserole 

4.82 

1.38 

3.94 

2.41 

Buttered  Squash 

4.55 

1.81 

6.73 

1.90 
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Portion  Size*  and  Teoctuze** 
Breakfast  Itaos  1  to  5 


Pinaaijple  Jtiioe 

Stinubeny  Oatmeal 

Potato  IteicakBs 

Gr«9)efruit  JUioe 

Green  Pq^aer  &  Ham  Qnslet 

ffiple  &  Cimamon  Farina 

Peaches  &  Cream  Farina 

Oatmeal  v/lfe^e  &  Brawn  Sugar 

Banana-Staraidserzy  Breakfast  Drink 

Honin/  Grits  &  Cheese 

Ham  &  Cheese  Fondue 

Orange  Juioe 

Grape  Jtiioe 

French  Toast 

Apple  Cider 


Portion  Size  Texture 


MEAN 

SD 

MEAN 

SO 

6.00 

2.65 

7.33 

2.08 

5.75 

2.22 

7.25 

1.71 

5.75 

2.22 

7.00 

1.83 

5.44 

0.73 

8.67 

0.71 

5.38 

1.71 

7.37 

2.09 

5.17 

1.47 

7.39 

1.61 

5.17 

1.29 

7.72 

1.90 

5.12 

1.32 

6.94 

1.85 

5.12 

1.32 

6.76 

2.25 

5.08 

0.79 

6.08 

2.39 

5.06 

1.16 

7.83 

1.79 

5.00 

1.66 

8.35 

1.06 

4.92 

2.02 

8.08 

1.38 

4.62 

0.87 

7.15 

1.72 

4.56 

1.63 

8.25 

1.77 

*1  B  such  too  small,  9  =  such  too  large 
**1  -  extremely  gritty,  9  =  not  at  edl  gritty 
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Porticn  Size*  and  Texture** 
Lunch  Itans  1  to  5 


Portion 

Size 

Texture 

MEAN 

SD 

MEAN 

SD 

cauliflouer  &  Cheese 

6.11 

1.68 

5.72 

1.96 

Escalloped  Potatoes  &  Ham 

6.06 

1.51 

6.65 

2.06 

Pea  casserole 

5.88 

1.27 

7.00 

1.70 

Buttered  Com 

5.85 

1.46 

6.85 

1.68 

Chicken  Pot  Pie 

5.78 

1.48 

5.76 

1.86 

Potatoes  w/Baoon  &  Cheese 

5.76 

1.20 

6.71 

1.90 

American  C3xp  Suey 

5.65 

1.22 

6.88 

1.83 

Ham  &  Choose  Souffle 

5.54 

1.39 

6.62 

1.61 

Blxaeberry  U|side-DoMn  cake 

5.54 

1.27 

4.69 

2.36 

i^iple  Brown  Betty 

5.44 

1.46 

6.81 

2.04 

Indian  Ridding 

5.31 

1.14 

6.75 

2.11 

Strawberry  Shortcake 

5.24 

1.68 

6.88 

1.63 

creamed  Com  &  Potatoes 

5.24 

1.09 

7.12 

1.76 

lyonnedse  Potatoes 

5.23 

0.83 

6.38 

1.94 

Baked  Beans 

5.19 

1.22 

7.19 

2.10 

Cheesdxirger 

5.12 

1.32 

6.82 

2.16 

Goocnut  Cream  Pie 

5.00 

0.82 

7.50 

1.91 

Oriental  Poodc  w/Noodles 

4.75 

0.50 

7.00 

2.31 

Oriental  Style  Vegetables 

4.75 

0.50 

7.00 

2.31 

Fried  Rice 

4.50 

0.58 

7.00 

2.31 

*1  »  much  too  small,  9  »  much  too  large 
**1  =  extremely  gritty,  9  =  not  at  all  gritty 
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Portion  Size*  and  Kexture** 
Dinrier  Items  1  to  5 


Portion  Size  Texture 


MEAN 

SD 

MEAN 

SD 

Chili  Oon  Came 

5.82 

1.40 

6.36 

1.69 

Macaroni  &  Choose 

5.82 

1.54 

6.36 

1.75 

Buttered  Squash 

5.82 

1.60 

6.27 

1.62 

Chiciken  ala  King 

5.64 

1.45 

6.86 

1.61 

Mashed  Potatoes 

5.64 

1.39 

7.00 

1.71 

Broccoli  au  Gratin 

5.64 

1.28 

6.79 

1.42 

C3o££ee  Cake 

5.55 

1.51 

6.09 

1.92 

Chocolate  Mocha  cake 

5.53 

1.41 

6.53 

2.26 

Rnnpkin  Pie 

5.46 

1.45 

6.54 

1.76 

Taco  Grande 

5.41 

1.12 

7.00 

1.80 

Mexican  Bean  Casserole 

5.41 

1.00 

7.41 

1.37 

Vegetable  Medley 

5.41 

1.12 

6.94 

1.92 

Creamed  Carrots 

5.36 

1.15 

7.29 

1.82 

C)l06SeC3]CiB 

5.35 

1.17 

6.76 

1.89 

Delmonioo  Potatoes 

5.13 

1.60 

6.93 

2.02 

Green  Bean  Casserole 

5.00 

0.00 

7.50 

1.91 

Chiciken  Barbecue 

4.93 

1.58 

6.87 

2.17 

Spa!^)0tti  and  Meatball 

4.75 

0.50 

7.25 

2.06 

Fettucine  Alfiiedo 

4.75 

0.5C 

7.50 

1.91 

Gingerbread 

4.75 

0.50 

7.75 

1.89 

*1  »  nuch  too  small,  9  much  too  large 

**1  *  extremely  gritty,  9  =  not  at  all  gritty 
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Ease  of  Sipping*  and  Tenperature** 
Breakfast  Items  1  to  5 


Grspefcuit  Jtiioe 
crepe  JUioe 
;pple  Cider 
Orange  JViioe 
Ham  &  Cheese  Fcndue 
Peaches  &  Cream  Farina 
Pineepple  Jtiioe 
French  Toast 

Banana-Strandserxy  Breakfast  Drink 
Green  Pepper  &  Ham  Omelet 
Hominy  Grits  &  Cheese 
ipple  &  Cinnamon  Farina 
Stravdoerry  Oatmeal 
Potato  I^mcake 

Oatmeal  w/Maple  &  Broun  Sugeir 


Ease  of  Sipping 

Temperature 

MEAN 

SD 

MEAN 

SD 

8.43 

1.13 

3.50 

2.62 

8.31 

1.03 

2.46 

1.66 

8.31 

1.35 

3.94 

2.05 

8.29 

1.26 

2.94 

2.14 

8.06 

1.21 

7.11 

1.41 

7.72 

1.49 

6.94 

1.30 

7.50 

2.12 

4.67 

4.04 

7.18 

1.89 

7.08 

1.31 

7.00 

1.62 

3.53 

2.03 

6.81 

2.59 

7.13 

1.45 

6.36 

2.38 

7.25 

1.29 

6.22 

2.05 

7.06 

1.30 

6.00 

1.41 

6.75 

1.50 

6.00 

0.00 

7.25 

1.29 

5.41 

2.76 

7.06 

1.30 

*1  *  Extremely  Difficult,  9  =  Extremely  Ea^ 
**1  »  Cold,  9  *  HOt 
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Ease  of  S^ping*  and  Tenperature** 
lunch  Items  1  to  5 


Ameri  can  Chop  Suey 
Creamed  Com  &  Potatoes 
Indian  Ridding 
Pea  casserole 
Baked  Beans 
Cheeseburger 
Buttered  Ootm 
ipple  Broun  Betty 
Straeherzy  Shortcake 
Potatoes  w/Baoon  &  Cheese 
Ham  &  Cheese  Souffle 
Chicken  Pot  Pie 
cauliflower  &  Cheese 
Escalloped  Potatoes  &  Ham 
lycnnaise  Potatoes 
Ed.ud3erxy  lp6ide-^>own  Cake 
Coconut  cream  Pie 
Oriented  Pork  v/NOodles 
Fried  Rice 

Oriental  Style  Vegetables 


Ease  of  Sipping 

Tenperature 

MEAN 

SD 

MEAN 

SD 

6.82 

2.10 

7.12 

1.17 

6.69 

2.12 

7.06 

1.44 

6.69 

2.18 

3.88 

1.71 

6.65 

2.09 

7.00 

1.22 

6.60 

2.26 

7.13 

1.59 

6.56 

2.19 

7.06 

1.39 

6.55 

2.46 

7.50 

1.24 

6.35 

2.21 

4.29 

2.44 

6.33 

2.57 

4.28 

2.49 

6.12 

2.26 

7.06 

1.20 

6.09 

2.17 

7.58 

1.16 

6.06 

2.18 

6.72 

1.87 

5.89 

2.30 

6.11 

2.45 

5.61 

2.62 

6.83 

1.98 

5.09 

2.81 

7.58 

1.16 

4.73 

3.10 

4.33 

2.53 

4.67 

3.21 

5.00 

2.16 

4.33 

2.89 

6.75 

1.50 

4.33 

2.89 

6.75 

1.50 

4.00 

2.65 

6.75 

1.50 

*1  >  Extremely  Difficult,  9  »  Extremely  Easy 
**1  -  Cold,  9  «  Hot 
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Ease  of  sipping*  and  Tenperature** 
Dinner  Items  1  to  5 


Ease  of 

Sipping 

Tenperature 

Chili  Ocn  Came 

MEAN 

SD 

MEAN 

SD 

7.09 

1.51 

7.50 

1.57 

Macaroni  &  Cheese 

7.09 

1.58 

7.75 

1.22 

Creamed  Carrots 

7.00 

1.84 

6.43 

1.70 

Taco  Grande 

6.88 

1.96 

6.76 

1.25 

Chidomi  ala  King 

6.80 

2.21 

6.80 

2.08 

Buttered  Squash 

6.64 

1.86 

7.75 

1.22 

coffee  Caloe 

6.60 

2.07 

5.58 

2.54 

Mexican  Bean  Casserole 

6.53 

2.18 

6.53 

1.77 

Broccoli  &  Cheese 

6.53 

2.17 

6.87 

2.07 

Chicken  Barbecue 

6.53 

2.33 

6.53 

1.68 

Delmonico  Potatoes 

6.47 

2.36 

6.60 

1.68 

Vegetable  Medley 

6.41 

2.43 

6.71 

1.45 

Cheesecaks 

6.41 

2.03 

4.12 

2.42 

Rmpkin  Pie 

6.29 

2.13 

4.27 

2.81 

Mashed  Potatoes 

6.27 

2.40 

6.87 

2.07 

Chocolate  Mocha  Cake 

6.07 

2.12 

3.20 

1.86 

Spaig^tietti  &  Meatballs 

5.75 

3.40 

7.00 

1.15 

Fettucine  Alfredo 

5.75 

3.40 

7.25 

0.96 

Green  Bean  Casserole 

5.50 

3.32 

7.00 

1.15 

Gingerbread 

5.50 

3.32 

6.00 

2.16 

*1  “  Extremely  Difficult,  9  =  Extremely  Easy 

**1  *  Cold,  9  =  Hot 
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AFfENDDC  F 


aXM^EATIEKr  MEAL  MXIUIE 
USER  TEST 


EASE/DIFFECUiaY  OP  FEStFQRONS  TASKS 


Veay 

Difficult 

1 


Mcxierately 

Difficult 

2 


Neither 

near 

Difficult 

3 


TCTEQFTASK  1 _ 2 _ 1 

Deteoanining  «hich  items  to  serve  -  1  2 

Opening  the  cans  .  -  - 

Making  powder  measuranents  -  4  5 

Making  water  laeasurenients  -  -  1 

FoUciwing  printed  instructions  -  3  7 

Pouring  meal  from  the  lidender  -  -  . 

Cleaning  preparation  arpHanoes  -  -  - 

Overall  meal  preparation  -  -  1 

Overall  use  of  the  TEMI  -  -  2 


Moderately 

Very 

Easy 

Eai^ 

4 

5 

IBl  SATINS 

TOTAL 

_-5 

JL 

JL 

3 

5 

U 

4.1 

1 

13 

14 

4.9 

2 

3 

14 

3.3 

5 

8 

14 

4.5 

1 

3 

14 

3.3 

2 

12 

14 

4.9 

2 

12 

14 

4.9 

4 

9 

14 

4.6 

4 

8 

14 

4.4 
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APPENDIX  G 
DENTAL  liquid  RATION 
THREE  DAY  NOTRITION 


DEhTTAt.  LIQUID  RATION  DAY  ONE  MENU: 


COMPONENT; 

kcal 

PROT 

CARS 

FAT 

CHOL 

SOD 

POT 

MAO 

(Kc) 

(Gm) 

(Gm) 

iGm) 

(MQ) 

(Mg) 

(Mg) 

(Mg) 

BAN-STKAW  BFAST  DRINK 

215.0 

6.9 

32.5 

6.4 

-1.0 

257.0 

640.0 

38.0 

OATMEAL  MPL  BROWN  SUO 

306.0 

4.7 

36.9 

15.8 

0.0 

52.0 

342.0 

41.0 

DAIRY5HAKE 

465.0 

16.0 

S4.9 

19.3 

-1.0 

270.0 

1190.0 

63.6 

ORANGE  JUICE 

172.0 

2.2 

39.1 

0.8 

-1.0 

4.0 

760.0 

-1,0 

HAM  &  CHEESE  SOUFFLE 

239.0 

14.5 

13.8 

14.0 

127.0 

625,0 

555.0 

31.0 

PEA  CASSEROLE 

229.0 

11.7 

25.5 

9.0 

12.0 

352.0 

*  449.0 

55.0 

MASKED  POTATOES 

156,0 

3.4 

20.9 

6.5 

6.0 

462.0 

466.0 

24.0 

APPLE  DROWN  BETTY 

288.0 

2.2 

42,0 

12.4 

8.0 

186.0 

407.0 

10.0 

DAIRYSHAKE 

465.0 

16.0 

54.9 

19.3 

-1.0 

270.0 

1190.0 

63.6 

CHILI  CON  CARNE 

241.0 

15.1 

16.4 

12.6 

31.0 

391.0 

763.0 

60.0 

CAULIFLOWER  A  CHEESE 

119.0 

4.9 

10.5 

6.4 

13.0 

S31.0 

340.0 

25.0 

ESCALLOPED  POT  A  HAM 

187.0 

5.8 

21.1 

8.9 

11.0 

430.0 

484.0 

22.0 

DLUBERY-UPStDE  OWN  CAK 

60.0 

4,9 

37.3 

14.1 

137,0 

218.0 

197,0 

15.0 

DAIRYSHAKE 

465.0 

16.0 

54.9 

19.3 

-1.0 

270,0 

1190.0 

63.6 

TOTAL: 

3609 

130.2 

460.7 

164.8 

342 

4318 

8973 

519.4 

IRON 

ZINC 

V-A 

V-E 

v-c 

thia 

RIBO 

NIAC 

V-B6 

POL 

V-812  CALC 

PH05 

(Mfi) 

(Mg) 

(RE) 

(Mg) 

(Mg) 

(Mg) 

(Mg) 

(Mg) 

(Mg) 

(Ug) 

(Ug) 

(Mg) 

(Mg) 

1.5 

1.0 

36.0 

1.0 

3.0 

0.1 

0.3 

0.5 

0.1 

10.0 

0.0 

269.0 

230,0 

2.3 

1.2 

0.0 

2.5 

-1.0 

0.2 

0.0 

0.4 

0.0 

7.0 

-1.0 

52.0 

209.0 

0.5 

2.0 

456.0 

1.6 

0.0 

0.1 

0.9 

0.6 

0.1 

12.0 

0.0 

590.0 

594.0 

0.8 

0.1 

146.0 

-1.0 

158.0 

0.3 

0.1 

1.3 

-1,0 

-1.0 

-1.0 

37.0 

59.0 

1.3 

2.0 

68.0 

1,7 

-1.0 

0.1 

0.4 

1.1 

0.1 

8.0 

0.4 

282.0 

341.0 

2.6 

2.0 

52.0 

1.3 

-1.0 

0,5 

0.2 

5.0 

0.1 

22.0 

0.0 

109.0 

224.0 

0.5 

0.4 

32.0 

0.6 

27.0 

0.0 

0.1 

1.2 

0.1 

4,0 

-1.0 

44.0 

104.0 

1.2 

O.S 

-1.0 

3.3 

1.0 

0.1 

0.1  • 

4.0 

1.4 

59.0 

1.2 

71.0 

94.0 

0.5 

2,0 

4S6.0 

1,8 

0.0 

0.1 

0.9 

0.6 

0.1 

12.0 

0.0 

590.0 

594.0 

3,7 

3.0 

146.0 

2.6 

5.0 

0,1 

0,2 

3.4 

0.1 

34.0 

0.4 

61.0 

213.0 

0.6 

0.6 

34.0 

0.4 

19.0 

0.1 

0.1 

0,7 

0,1 

17.0 

0.1 

127.0 

139.0 

0.6 

0.8 

24.0 

1.7 

27.0 

6.0 

0.1 

2.3 

0.1 

4.0 

0.6 

42.0 

144.0 

2.5 

0.0 

64.0 

2.9 

1.0 

0.0 

0.2 

O.S 

0.1 

7.0 

0.2 

98.0 

125.0 

0.5 

2.0 

456.0 

1.8 

0.0 

0.1 

0.9 

0.6 

0.1 

12.0 

0.0 

590.0 

594.0 

19.1 

18.2 

1971 

22.7 

236 

1.68 

4.14 

22.2 

1.36 

207 

0.09 

2982 

3664 
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APPENDIX  G 


DENTAL  LIQUID  RATION  DAY  TWO  MENU: 


COMPONEItfTi 

KCAL 

PROT 

CARS 

FAT 

CHOL 

SOD 

POT 

MAG 

IRON 

ZINC 

V-A 

V-E 

v-c 

THIA 

RJBO 

NIAC  V-B6 

POL  V-B12  CALC 

PHOS 

(KC) 

(Gm) 

(Gm) 

(Gm) 

(MO) 

(Mo) 

(Mo) 

(Mo) 

(Mo) 

(Mo) 

(RE) 

(Mq) 

(Mg) 

(Mo) 

(Mq) 

(Mg) 

(Mg) 

(UQ) 

(Ug) 

(Mg) 

(Mg) 

HOM[NY  GRITS  W/  CHEESE 

171.0 

3.6 

20.5 

6.2 

7.0 

335.0 

160.0 

12.0 

0.6 

0.4 

28.0 

0.8 

-1.0 

0,1 

0.1 

0.9 

0.0 

1.0 

0.0 

76.0 

104.0 

GREEN  PEPPER  A  HAM  OME 

278.0 

14.7 

11.0 

19.5 

242.0 

663.0 

384.0 

29.0 

2.4 

2.0 

118.0 

2.1 

-1.0 

0.1 

0,3 

1.6 

0.1 

12.0 

0.6 

141.0 

287.0 

DAIRYSHAKE 

46S.0 

18.0 

64.9 

19.3 

-1.0 

270.0 

1190.0 

63.6 

0.5 

2.0 

456,0 

1.8 

0.0 

0.1 

0.9 

0.6 

0.1 

12.0 

0.0 

590.0 

594.0 

grapefruit  JUICE 

171.0 

2.1 

39.7 

0.4 

-1.0 

4.0 

692.0 

-1.0 

0.4 

0.1 

8.0 

-1.0 

164.0 

0.2 

0.1 

0,7 

-t.O 

-1.0 

-1.0 

38.0 

68.0 

TACO  ORANDE 

231.0 

12.9 

17.4 

12.2 

32.0  . 

646.0 

660.0 

46.0 

2.5 

2.5 

610.0 

2.1 

-1.0 

0.1 

0:2 

2.3 

0.1 

20.0 

-1.0 

155.0 

214.0 

BUTTERED  SQUASH 

145.0 

2,7 

18.6 

6.6 

-1.0 

235.0. 

327.0 

21.0 

0.7 

0.3 

136.0 

1.9 

10.0 

0.0 

o.t 

0.9 

0.0 

7,0 

-1.0 

9t.O 

88.0 

DELMONICO  POTATOES 

129.0 

3.7 

129.Q 

4.6 

5.0 

404.0 

390.0 

2p.O 

0.5 

0.6 

30.0 

0.5 

23.0 

0.0 

0,1 

1.2 

0.0 

5.0 

-1,0 

62.0 

115.0 

STRAWBERRY  SHORTCAKE 

246.0 

6.2 

34.7 

9.2 

25.0 

38S.0 

326.0 

27.0 

2.6 

0  5 

146.0 

0,4 

5.0 

0.4 

0.2. 

5.0 

1,3 

68.0 

0.6 

200.0 

144.0 

DAIRYSHAKE 

46S.0 

18.0 

54.9 

19.3 

-1.0 

270.0 

1190.0 

63.8 

0,5 

2.0 

456.0 

1.8 

0.0 

0.1 

0.9 

0.6 

0,1 

12.0 

0.0 

590.0 

594.0 

CHICKEN  BARBEQUE 

221.0 

14.2 

20.9 

9.0 

-I4> 

723.0 

663.0 

31,0 

2.1 

1.0 

142.0 

2.8 

14.0 

0.1 

0.2 

6.4 

0,1 

22.0 

0.3 

172.0 

205.0 

BUTTERED  CORN 

268.0 

6.6 

39.0 

9.4 

9.0 

100.0 

645.0 

60.0 

0.8 

1.3 

100.0 

1.5 

-t.O 

0,1 

0.2 

3.8 

0.1 

7.0 

0.0 

46,0 

217.0 

BAKED  BEANS 

196.0 

8.S 

30.7 

4.4 

4.0 

410.0 

765.0 

69.0 

2.5 

1.0 

-1.0 

0.7 

-1.0 

0.1 

0.1 

1.6 

0.1 

17.0 

0.0 

120.0 

175.0 

CHOCOLATE  MOCHA  CAKE 

547,0 

9.5 

51.9 

33.5 

179.0 

565.0 

523.0 

69.0 

2.7 

1.0 

-1.0 

2.7 

1.0 

0.9 

0.2 

O.S 

1.3 

91.0 

0.8 

185.0 

301.0 

DAIRYSHAKE 

465.0 

18.0 

^.9 

19.3 

-1.0 

270.0 

1190.0 

63.8 

0.5 

2.0 

456.0 

1.8 

0.0 

0.1 

0.9 

0.6 

0.1 

12.0 

0.0 

590.0 

594.0 

TOTAL 

3996 

136.8 

576.3 

174,6 

497 

5321. 

9016 

576.4 

19.S 

16.6 

2686 

19.7 

202 

2.55 

4.29 

26.7 

2.59 

264. 

-1.6 

3056 

3700 
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DEt^AL  LIQUID  RATION  DAY  THREE  MENU: 


COMPOKEKTi 

KCAL 

PROT 

CARB 

PAT 

CHOL 

SOD 

POT 

MAO 

IRON 

ZINC 

V-A 

V-B 

v-c 

THIA 

RIBO 

NIAC  V-B5 

FOL 

V-B12  CALC 

PROS 

(KC) 

(Gm) 

(Gm) 

(Gm) 

(MO) 

(Mo) 

(Mg) 

(MO) 

(Mfl) 

(MO) 

(HE) 

(MO) 

(Mo) 

(Mo) 

(Mfl) 

(Mo) 

(Mg) 

(UO) 

(Ug) 

(Mg) 

(Mg) 

PEACHES  A  CRM  FARCNA 

163.0 

2.6 

24.7 

5.9 

4.0 

43.0 

229.0 

13.0 

4.6 

0.4 

-1.0 

1.4 

-1.0 

0.1 

0.1 

1.3 

0,0 

3.0 

-1.0 

42.0 

62.0 

HAM  A  CHEESE  FOKDUE 

323.0 

17.5 

6.6 

25.2 

54.0 

1161.0 

236.0 

26.0 

0.8 

2.8 

92.0 

0.2 

-^1.0 

o.t 

0.2 

1.9 

0.1 

13.0 

0.3 

329.0 

404.0 

DAIRYSHAKE 

465.0 

16.0 

54.8 

19.3 

-t.o 

270.0 

1190.0 

63.6 

0.5 

2.0 

456.0 

1.8 

0.0 

o.t 

0.9 

0.6 

0.1 

12.0 

0.0 

590.0 

594.0 

GRAPE  JUICE 

208.0 

0.6 

61.4 

-1.0 

“1.0 

6.0 

359.0 

-1.0 

0.9 

0.1 

-1.0 

-1.0 

-1.0 

0.6 

0.1 

0.6 

-1,0 

-1.0 

-1.0 

34.0 

37.0 

SPACHETn  A  MEATBALLS 

223.0 

16.5 

16.6 

9.9 

43.0 

563.0 

.  SS3.0 

36.0 

2.5 

3.0 

222.0 

2.0 

5.0 

0.2 

0.2 

4,9 

0.1 

6.0 

0.6 

10S.0 

172,0 

GREEN  BEAN  CASSEROLE 

171.0 

5.6 

15.0 

9.6 

17.0 

184.0 

501.0 

35.0 

1,1 

0.7 

106.0 

2.0 

26.0 

0.1 

0.2 

1.5 

0,1 

20.0 

0.1 

81.0 

109.0 

LVONNAISB  POTATOES 

114.0 

2.8 

20.1 

2.4 

4.0 

861.0 

429.0 

25.0 

0.6 

0.3 

16.0 

O.t 

26.0 

0.0 

0,1 

1.7 

0.1 

4.0 

“1.0 

37.0 

72.0 

GINGERBREAD 

428.0 

9.6 

71.5 

11.5 

5.0 

332.0 

1135.0 

70,0 

2.6 

1,0 

86.0 

1.4 

-1.0 

0,1 

0.5 

3.8 

1.4 

64.0 

“1.0 

426.0 

286.0 

DAIRYSHAKE 

465.0 

16.0 

64.8 

19.3 

-1.0 

270.0 

1190.0 

63.8 

0.5 

2.0 

456.0 

1,8 

0.0 

0.1 

0.9 

0.6 

0.1 

12.0 

0.0 

590.0 

594.0 

ORIENTAL  PORK  W/  NOODLE  176.0 

14.7 

12.0 

7.6 

as.o 

720.0 

460.0 

30.0 

1.4 

1.6 

50.0 

0.6 

-1.0 

0.2 

0.2 

4.B 

0.1 

14,0 

0.2 

115.0 

169.0 

CREAMED  CORN  A  POTATO 

166.0 

3.7 

28.2 

4.3 

-t.o 

260,0 

494.0 

35.0 

0.7 

0.8 

20.0 

0.9 

16.0 

0.1 

0,1 

2.6 

0.1 

10.0 

-1.0 

17.0 

122.0 

FRIED  RICE 

236.0 

4.5 

27.9 

11.9 

33.0 

733.0 

250.0 

12.0 

0.6 

0.5 

30.0 

2.6 

-1.0 

1.3 

0.1 

0.4 

0.0 

9.0 

0.1 

48.0 

135.0 

CHEESECAKE 

560.0 

11.7 

36.3 

*42.2 

233.0 

675.0 

422.0 

32.0 

1.0 

1.0 

162.0 

1,0 

-1.0 

0.1 

0.4 

0.4 

0.1 

21.0 

0.3 

179.0 

279.0 

DAIRYSHAKE 

465.0 

18.0 

64.9 

19.3 

“1.0 

270.0 

1190.0 

63.6 

0.5 

2.0 

4S6.0 

1.8 

0.0 

0.1 

0.9 

0.6 

o.t 

12.0 

0.0 

590.0 

594.0 

TOTAL: 

4163 

144.0 

477.7 

187,5 

423.9 

6386 

6640 

506.4 

16.6 

16.0 

2151, 

16.6 

68 

3.32 

4.67 

25.7 

1.31 

221 

-3.3 

3165 

362& 
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OISIKIBUTION  LIST 


Cm  oopy  of  this  report,  unless  otherwise  indicated.  Is  distrUouted 
to  each  address  below. 

COsnander,  Office  of  Ihe  Surgeon  General 
Chief,  Dietitian  Section,  Amy  Medical 
Specialist  dorps 
ATIN:  Odonel  Karen  E.  Frldlund 
5109  Leesburg  Piloe 
Falls  Church,  VA  22041-3258 

OoBnander,  Office  of  The  Surgeon  General 
ATIN:  DASG-HCP/CB  (Major  lyon) 

5109  Leeehurg  Pike 
mis  Church,  VA  22041 

Ooemander,  Uhited  States  Navy 
Head,  Food  Management  Departnent,  National 
Medical  Center 

ATIN:  Ocnnander  Elaine  L.  Tzavaras 
Bethesda,  MD  20889-5000 

Qannander,  united  States  Air  Faroe 
89  VE/SSF 

ATIN:  Oolonel  Marilyn  Walker 

1050  West  Perimeter  Road 

Andrews  Air  Force  Base,  MD  20331-6600 

Ms.  Bernice  Dorse 
Veterans  Affairs 
Dietetic  Service  (1111) 

810  Vermont  Avenue  N.W. 

Wa^iington,  D.C.  20420 

OoBinander,  Acadeny  of  Health  Sciences 
Nutrition  Care  Branch,  Amy  Medical  Center 
and  School 

ATIN:  Lieutenant  Colonel  David  Stoehr 
Fort  Sam  Houston,  IX  78234-6100 

R&D  Associates  for  Military  Food  and 
mkaging  Sfystens 
103  Biltmore  Drive,  Suite  106 
San  Antonio,  IX  78213 

Defense  Technical  Information  Center 
MKmiS  Office,  San  Diego 
ATIN:  DnC-CMA 
San  Diego,  CA  92152-6800 
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DISIKEHTnON  LIST  (Qxitiiuad) 


OonBander,  U.S.  Amy  Natick  RD&E  Center 
Kanseus  Street 
Attn:  SKDIOZ 
SAmCHT 
SA3NC-TF 
SMINC-nR 
SAmon 
SMXIC-TL 
SADIC-aN 
SAmO^ZM 

SAINC-MI  (Tecimlcal  Library  7  ocpies,  including  2  copies: 

Defense  Technical  Infooaatian  Center,  Alexandria  VA) 

SAmc-W 

SAINC-WRD  (75  copies) 

Natick,  MA  01760 
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DISCLAIMERS 


The  findings  contained  in  this  report  are  not  to 
be  construed  as  an  official  Department  of  the  Army 
position  unless  so  designated  by  other  authorized 
documents. 

Citation  of  trade  names  in  this  report  does  not 
constitute  an  official  endorsement  or  approval  of 
the  use  of  such  items. 
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